, 75- Transcendental numbers having explicit g-adic and Jacobi-Perron expansions.
par JUN-ICHI TAMURA 1. Introduction.
Davison proved in [8] that
and that the number V) is transcendental. Here, Lx J denotes the integer part of a real number x and the right-hand side denotes a simple continued fraction, where the power of 2 appearing in the partial quotients are Fibonacci numbers.
The binary expansion of V) can be described by the fixed point of a substitution.* For this purpose, we introduce some definitions.
denotes the set of all finite words over an alphabet Ii = {a, b, c, ... , d},
i.e.
is the free monoid generated by h with the operation of concatenation and the empty word A as its unit. Ii '''° denotes the set of all infinite words (wn. E h'). A substitution o-(over Ii) is a monoid endomorphism u on Ii * extended to h'"°, defined 
E ~~~.
A fixed point of a is a word w E such that u( w) = w. Any substitution a over Ii of the form has the unique fixed point w prefixed by a, namely, w = au u( u) u2 (u) ....
Here, the product 7 o-denotes the composition of T and cr, and un indicates the n-fold iteration (n &#x3E; 1) with (70(u) = u (u E h* U h"°).
Manuscrit reçu le 20 D6cembre 1990, version revisee regue le 17 Octobre 1991. *Cf. Bohmer [4] , Mahler [13] , Danilov [7] , Adams-Davison (1, Bundschuh [5] , NishiokaShiokawa-Tamura [15] , see also Allouche [2] , Stolarsky [21] . The main purpose of this paper is to give a higher dimensional version of (1) We shall also show the linear independence, and transcendence of the numbers 0.r(w), 0.v(oe) in Theorem 1. We give a more general transcendence result in Theorem 3, for instance, the number **Cf. Sloane [20] , p. 60, it 406; Carlitz, Hoggatt and Scoville [6] . ***Cf. Rauzy [18] . He [22] . A large and interesting class of representations is introduced by Shallit [19] , see also Fraenkel [10] , Knuth [12] . *****Cf. Bernstein [3] , Parusnikov [16] , Niki0161in-Sorokin [14] .
where l(O , q) denotes the transpose of (0 , 1]). We set Then we get by (15) and the same recurrences with and rn in place of p~. Let Pn (n ~ 0) be matrices defined by (12) . Then, in view of (16) and (17), we see that P,~ (n &#x3E; 0) satisfy the relations in (11) (18) , and x(w; x, y, ~ ~ ~ ) (w E h'* U 7~ , x, y, ---E K) denotes the set X(w; x) U x(w; y) U ~ ~ ~ .
Noting that {n 6 N; 1 n _ by (14) , we obtain the following identity by Lemma (19), we get the identity (10) Proof of Theorem 1, (ii. As a special case of Fraenkel [10] , any nonnegative integer has precisely one representation as a sum of distinct numbers in F :_ ~ f ~, ; n &#x3E;_ 1 } such that the sum contains no three consecutive terms.
If
contains no three consecutive terms of F in the sum, then (20) [19] , Fraenkel ~10~, Knuth [12] . Then, noting (13) and (14), we have LEMMA 7. We have Proof. In view of (2) and (14) Proof. We denote by ~1 r~2 ~ ~ ~ c~~; the infinite periodic word Let T and v be codings as in Theorem 1. Then we have by (19) Thus we get by Lemma 7 that hold for all sufficiently large n. It follows from the proof of Lemma (19) and Lemma 7 that 1, (10) .
We put Then we get 11 ~,~,,"''~ 11 e-~, ~~ g17~ 11 e-' (2 ~ m ~ n) by Lemma 13 and Lemma 1, since 0 _ deg bj deg cj holds for all j &#x3E; 2. Letting n -&#x3E; oo, we obtain 11 Ç"'') ll 1 and 11 ~~"''~ 11 1 for all m &#x3E; 2, from which the admissibility of (10) in the JPP algorithm follows. 0
The admissibility of (9) in the JP algorithm can be shown by using the following lemma, which corresponds to Lemma 13. (ii) 0. (fl) (:c ~ {a, 6,c}) is transcendental for all (3E Q with &#x3E; 1. (iii) 1/;(1 (g) and 1/;h (g) are algebraically independent for all 2 _ g E Z.
(iv)
(1 _ j _ n) are algebraically independent for each x E {a,6,c} when 1, /j~ , ~ ~ ~ , are linearly independent over Q with I &#x3E; 1(1jSn).
